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Dear Mr. Kifer, A 02

Under the Superfund Technical Assessment and Response Team (START) contract with the U.S.
Environmental Protection Agency (EPA), Ecology and Environment, Inc. (E & E), has been tasked to
abandon 54 monitoring wells which were installed as part of a site investigation of mw
in Wright City, Warren County, Missouri (sec attached maps: Figures 1 and 2). This is a request for
variance on the Missouri Well Construction regulation 10 CSR 23-4.080.

In 1971, Bob’s Home Service (BHS), Inc., began operating as a refuse disposal area. The landfill was
owned and operated by James Zykan under the title, “BHS Sanitary Landfill.” Immediately to the north
lies a hazardous waste landfill, BHS Industrial Waste Disposal Facility, which operated from 1977 until
1985 under an interim Resource Conservation and Recovery Act (RCRA) permit. Zykan was also the
owner of the hazardous waste landfill. To avoid confusion between the two landfills, BHS Sanitary

Landfill is referred to as the Zykan Landfill.

While in operation, several MDNR inspections of the Zykan Landfill revealed unsatisfactory operating
practices, including locating fill areas in axeas of natural drainage and lack of sufficient cover. In the
Zykan Landfill, waste was disposed of in relatively shallow (8-10 feet) trenches. While in operation, the
sanitary landfill was to accept municipal solid waste, bulky waste, brush and untreated wood waste.
However, in 1972, Zykan expressed interest in accepting industrial chemicals as well. No permit to
dispose of such wastes in the Zykan Landfill was granted. However, a letter from the Tretolite Division
of Petrolite Corporation in St. Louis, Missouri to the Missouri Department of Health indicates that the
sanitary landfill received 30 drums of industrial waste per month. Petrolite describes this waste as “paper
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waste, woodscraps, polymers of condensed alanolamines (these should be biodegradable), other chemical

wastes such as polyethylene oxide ethers not currently marketable” (Petrolite, 1974).

In 1986, Missouri Department of Natural Resources placed the former BHS Sanitary Landfill (Zykan
Landfill) on the registry of Confirmed Abandoned or Uncontrolled Hazardous Waste Disposal Sites in
Missouri. Entry was made under the name “Zykan Site” to avoid confusion between BHS Sanitary
Landfill and BHS Industrial Waste Disposal Facility. The registry report stated that the industrial wastes
accepted by the sanitary landfill was similar to that which was subsequently disposed of in the hazardous
waste facility to the north. Waste categories included “toxic pesticides, organic hydrocarbons, inorganic
heavy metals, paints, pigments, and trihalomethanes” (MDNR, 1986, MDNR, 1996).

The monitoring wells at the Zykan Site were installed over a period of about 10 years (1977-1987) due
to a series of investigations that occurred over that time period. Several different monitoring well designs
have been implemented at the site. However, the wells can be classified as belonging to one of five distinct
series of monitoring wells (B, GM, GMW, K, and P series). Specific diagrams are attached for B, GM
and GMW series wells (see Attachments 1, 2 and 3). The K series wells were bored with 6" hollow-stem
augers. The annular space between the screened interval and the total depth was filled with sand. The
remainder of the annular space above the sand was filled with a cement-bentonite grout (EPA, 1986).
Exact construction details are unknown for the P series wells, but a report by the EPA (1986) states “...
it is inferred construction procedures follow that of the initial P series wells (P-1 to P-16).” See
Antachment 4 for the generalized well construction for the P series wells. It is unknown if a bentonite plug
was used to seal off the space above the sand and it is assumed local (native) soil was used to fill the
remainder of the annular space (EPA, 1986). Well construction information for all wells is summarized
in Table 1. ‘

An assessment conducted by E & E in March 1998 revealed that 54 of the wells located around the
Zykan Landfill were in very poor condition. .Several of the B series wells have severely cracked concrete
pads. Though the assessed B series wells are equipped with locking steel stick-ups, two of the wells were
lacking a well cap. The GM series wells lacked any well cap and no concrete pad was observed around
any of the stick-ups. The steel stick-ups were unlocked at the time of the assessment. One GMW well was
assessed. It was found to have a steel stick-up and a poured concrete pad, though the stick-up could not
be properly locked. (NOTE: The other GMW wells, along with other wells at the site, are currently being
used in a RCRA post-closure monitoring plan for the hazardous waste landfill to the north of this site and

are not being considered for abandonment.) In the K and P series wells no concrete pads or protective
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stick-ups were observed. This lack of protection apparently led to the destruction of some of these wells,

as E & E was unable to locate some of the wells and others had broken PVC casings.

The wells are located in the vicinity of known hazardous waste disposal areas. Given this and the
initial poor construction of the wells and the poor well maintenance, E & E has concluded that all of the
assessed monitoring wells provide a threat to ground water, to varying degrees. Due to the evaluation

given by E & E, EPA is requesting the abandonment of the described monitoring wells.

To carry out the abandonment an initial attempt will be made to pull all well casings. E & E is
requesting a variance in the abandonment of the monitoring wells in the event that the casings cannot be
pulled. The proposed variance for each well will include the following procedures, to be performed by

a permitted well installation contractor:

* Soil will be excavated around the well to a depth of three feet below ground surface (BGS).
® The riser pipe will be cut off at three feet BGS.

® A high-solids bentonite slurry-grout, as described in 10 CSR 23-4.060 (11A), will be placed, using
a tremie pipe, in the well from the bottom to the top.

e A one-foot thick concrete plug will then be placed on top of the well (from 3' to 2' BGS).
e From 2' BGS to the surface will be backfilled with native soil, compacted, and graded so that
water runs away from the well location.
If you have further questions with regard to this request for variance, please contact Bob Overfelt,
Patty Currier or myself at (913) 432-9961.

Sincerely,

Loardd fomsld

Ron Ramold
Project Manager

ATTACHMENTS:

1. Maps

2. Table 1: Summary of Wells to be Abandoned

3. Well Construction Diagrams B Series Wells

4. Well Construction Diagrams GM Series Wells
5. Well Construction Diagram GMW Series Well
6

. General Well Construction Diagram P Series Wells
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Figure 1: Site Location Map
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Table 1: Summary of Wells to be Abandoned



MONITORING WELL ASSESSMENT SUMMARY OF WELLS TO BE ABANDONED

==
Table 1

ZYKAN LANDFILL SITE—WRIGHT CITY, MISSOURI

FEBRUARY 1998

Depth of Well = e Vel T ST T lllll r —
Pad Protector | Cap Diameter (inches) Grout Comments
Y/ nd M .
B Series
B-15 38.96 58.89 58.40 48.89 Y Y Y 2" 8, Cracked pad.
B-16 28.16 5.7 85,86 457 Y Y Y s, Cracked pad.
B-17A 78.95 80.99 79.85 70.99 Y Y N "8, Cracked pad.
B-17C 28.56 50.44 50.90 40.44 Y Y Y 2"S,
B-18 19.72 45.86 45.85 35.86 Y Y Y 2" S, Cracked pad.
B-18A 18.86 30.89 25.20 25.89 Y Y Y 2" PVC 6" Cemeni-bentonite gromt | Cracked pad.
B-19A 16.21 36.22 35.80 31.22 Y Y Y S, Cracked pad.
B-19B 17.96 24.72 20.10 14.72 Y Y Y 2" PYC
B-20 2).04 55.86 55.85 45.86 Y Y Y 2" S, { Cracked pad; no padlock.
B-22A 16.90 43.16 40.34 33.16 Y Y Y 2" §, Cracked pad.
B-23A 2.63 23.4 23.36 13.43 Y Y N 2" S, Cracked pad.
GM Series Wells All GM wells constructed with 6" diameter steel well proteciors.
ﬂ GM-1 87.40 126 124.78 95.5 N Y N 4" PVC
GM-1R 26.01 - 60.3 57.58 373 N Y N 4" PVC Electrical box attached.
GM-2 —_ 1758 o——e 147.3 N Y N 4" PVC ? Cement-bentonite grout | Pump io well.
GM-3 dry 1258 77.20 97.0 N Y N 4" PVC
GM-4 46.10 108.0 83.50 78.7 N Y N 4" PVC
GM Series Wells
GMW-IR | 38.63 | 10428 | 99.18 — y | v | v s, 6 . | Broken weli protector Hd.
K Series Woll
" K-2 (ox) 36.20 58.9 55.03 56.9 N N N 1.5" PVC
K-2 (80) | 69.51 81.20 74.7 61.2 N N N 1.8" PVC
K-3 (ox) dry 76.38 78.1 66.35 N N Y 1.5" PVC
K-3 (80) 47.21 79.9 76.48 5 N N Y 1.5" PVC
R0 ) — 1298 - 28 N N Y iy 0.5" PVC withia 1.5 PVC prevented depth messurements. jl
K-3 (br) oo 200.8 e 193.8 0.5" PYC
K-4 (120) — 130.2 — 120.2 - N Y 1.5* PVC 0.5" PVC within 1.8" PVC prevented depth measurements;
i x4 ®r) - 130.2 — 120.2 0.5" PVC reported depth data appears to be in ervor.
K-4 (brr) 76.6 237.1 >151 212.1 N N N 1.5" PVC ?o0r = 6" | Ccment-bentonite grout
K-S (ox) ] 25.12 s1.1 47.93 41.1 N N Y 1.5" PVC
K-5 (80) 28.6 81.2 78.6 61.2 N N Y 1.8" PVC
il 1087 — = N N Y LS EVC 0.5" PVC within 1.58" PVC prevented depth measurements.
K-S (br) eean 170.7 e 168.7 0.5" PVC
K-§ (ox) 13.92 22.1 23.48 14.1 N N N 1.8" PVC
K-6 (sl) 48.80 124.95 117.20 104.95 N N N 1.5" PVC
K-6 (br) 47.50 180.9 >181 175.9 N N N 1.5" PVC
= -




Table 1—(Continued)

MONITORING WELL ASSESSMENT SUMMARY OF WELLS TO BE ABANDONED
ZYKAN LANDFILL SITE—WRIGHT CITY, MISSOURI

FEBRUARY 1998

to To| urface ¢ [ om| asin
0::,':: ol ‘l‘_’"" ki ol;‘Screen g P.:c Protector | Cap Diameter (lltl:l) l::;eler Grout Comments
evel | peported® | Measured .
K Series Wells
K-7 (s) 91.95 7.7 104.98 2.3 N N N 1.5 PVC B Reported depth data appears to be in error.
K-7 (br) 65.98 193.1 >151 190.1 N N N 1.8" PVC
K-9 (80) 16.47 80.58 69.§ 60.55 N N N 1.5* PVC Silt at bottom of well.
K-9 (sa) | 35.00 125.2 120.20 115.2 N N N 1.8" PVC
K-9 (br) | 24.80 164.2 >151 159.2 N N N 1.5 PVC
K-10 (80) | 44.42 82.1 77.10 7.1 N N N 1.5 PVC 70r = 6" | Cement-bentonite grout
K-10 (br) | 50.91 80.3 81.58 60.3 N N N 1.5* PVC
K-11 (ox) 499 39.9 N N N 1.8" PVC
K11 (br) 9.38 11978 43.28 29,75 N N N T 0.5" PVC br insert missing from 1.5" PVC ox casing.
K-11 (sa) | 43.22 72.18 $4.31 62.15 N N N 1.5 PVC ||
|' K-12 (br) | 107.58 216.38 >151 214.35 N N N 1.8" PVC
P Series

P-18 17.62 53.6 53.3 13.6 N N N 4" PVC

P-19 dry 338 54.05 4.5 N N Y 4" PVC Reported depth data appears to be in error.

P-20 18.76 52.7 51.52 12.7 N N Y 4" PVC ? Natlve soil (assumed) | Large hole in side of casing sticknp “

I »2 4775 | 5.6 $4.73 13.68 N N Y 4° PVC

P-22 83.40 52.8 53.40 12.8 N N Y 4" PVC Well almost dry.

P-A 44,28 5688 59.78 44.88 N N N

P-B $2.5 803 80.2 68.3 N N ¥ 2% PVC 2 o 8" steel surface casing surrounding PVC stickup and protruding ‘

P-C 57.63 84.0 88.25 72.0 N N Y : ~ 3" sbove surface.

= . T . | X e

KEY: E = Reponed in EPA (1986).
J = Reported in Jacobs (1989).

Notes: For located wells, given reported depths incorporate height of stickup measured during site reconnaissance.

K series notation:

ox = Oxidized/unoxidized glacial till imterface.
80 = BO feet in depth.
sa = Completed in sand layer.
si = Completed in silty layer.

110 = 110 feet in depth.
br = Bit refusal.

brr = Bit refusal replacement.
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Well Construction Diagrams B Series Wells



GROUND WATER OBSERVATION WELL REPORT

PROJECT NAME: ___BHS, INC. Piez./Welle __15
LOCATION: Wright City, Missouri Project No. wiC7729
installed by: R. George/B. Bolin Date:_11-9-85 Task No. &
D. Bury 11-9-85
inspected by: te:
Maethod of Installation:
REMARKS:
—_———————
Elevation of top of riser pi
] pipe. 291.69°
| Height of top of riser pipe above _ 3.83"
Ground ground surface. :
Elevotion +788'
SVIXMES /S Depth of surface seal below ground "
surface ____5
Type of surface seal:__Cement-sand
Concrete
| 1.D. of surfoce casing. AT x4t
Type of surface casing:_Steel
See Boring Log '
=16 f d il .
:oi? dz;c,?;:;o:d Depth of surface casing below ground N '
| 1.D. of riser pipe. . —_—2
Type of riser pipe: %316 Stainless Steel
; 7ll
4 Diameter of borehole —
b ‘
§ Type of backfill: Cement with 102 bentonite
Elev./dapair top of seal. __26_19_
° | Type of seol: Bentonite pellets
° Elev./dapth bottom of secl. —746.69'
> Tyoe of sond K Fine to medium sand
3 - yp pac 46 o1
o L= Depth of top of sond pack. —J46.69'
& - 743.69"
® e Elev. /72mmd top of screened section. .
= =] Type of screened section: #316 S.S.
= Describe openings_0.006"
‘ s
.i:’ — — I.D. of screened section. __._2__
] g
g — Elev./qapap bottom of screened section. __7&.9_'_
"
9 q:__ Length of biank section. —
[, - .__l Elev.'/m bottom of plugged blank 732.86"
section. _—8-'_
¢1——— Elev./dmpen dottom of sand column. _732.86'
.,___| Type of backfill below observation
; None
) pipe.
[ ¢ Elev /dapah of hole bottom. —132.86'

Woodward-Clvde Consultants APP 2 ATT 1-1



GROUND WATER OBSERVATION WELL REPORT

PROJECT NAME: BHS, INC. Piez./Wells 16
LOCATION: Wright City, Missouri Project No. ®4C7729
installed by:___Deka Date:__11/9-12/85 Task No. 6
inspected by: B. Billman Date:__11/9-12/86
Method of Instaliation:
REMARKS:
ﬁ} — ———
, Elevation of to f riser pipe
ver P of reer e 776.81"
Height of top of riser pipe obove
Ground ground surfoce. _ 1.5
Elevation
—_— TS Depth of surfoce seal below ground ,
X surfoce o5
Type of surface seal: _Cement-sand
Concrete
" 11
1.D. of surface casing. . Wtk b
| Type of surface casing:2teS
See Boring Log :
B-16 for detailed|s
soil description Depth of surface casing below ground —21
1.D. of riser pipe. __i___
Type of riser pipe: #316 Stainless steel
E Diameter of borehole A
L — ——
®
3 «— Type of backfiliement-bentonite grout
- Elev./ dapah tog of seal. 13706
2 | Type of seal: entonite pellets/Granular bent. '
Elev./dmpsh bottom of seci. —r33.81"
E | Type of sand pack Fine to medium sand
2 o Depth of top of sand pack. 733.81"
= = Elev./dapth top of screened section. _J31.64
5 - Type of screened section:
] Describe openings__0.006"
i e _ .
= - — 1.D. of screened section. ——
-] =
§ —le Elev./dspth bottom of screened section. J21.64"
i 4— Length of blank section. 100
H e Elev./ dmpst bottom of plugged blank
section. 120,81
Elev./ dupst bottom of sand column. 720.81'
Type of bockfill below observation
pipe. None
L« Elev /dupsn of hole bottom. _720.81'

Woodward.Clvde Consultants APP 2 ATT 1-1




GROUND WATER OBSERVATION WELL REPORT

Generalized Sirotigraphy and Water Level

W

T
|

LR IN
'n'.'.ﬂ!fl

L=

——
<

I

PROJECT NAME: _BHS, INC Plez./Wells ___'7A
LOCATION: Wright City, Missouri Project No. __W4C7729
installed by: Canonie Date:_11/7-8/85 Task No. 6
inspected by: R. Johnson Date:_11/7-8/85
Method of Installation:
REMARKS:
¢================7 — e
Elevation of top of riser pipe.
PP 762.40"
| Height of top of riser pipe above
Ground . ground surface. _ —l-96
Elevation 1760
Y S Depth of surface seal below ground 10.0°
surface e —
Type of surfoce seal: Cement-sand ___
Concrete
I.D. of surfoce casing. bt x b
| Type of surface casing:__>tee!
See Boring Log y 9
B-17 and B-17A \J
for detailed soil s
description Depth of surface casing below ground ———
I.D. of riser pipe. . 2"
Type of ris.r pipe: #316 Stainless steel
6“

Diometer of borehole

Type of b“"m.Cement-bentonie grout

Eiev./damss top of seal.
Type of seol.Bentonite pellets/Granular

Elev./dmmh dottom of seal. 700. 44"
Type of sand pack._Fine to medium sand

Depth of top of sand pack. 697.4b'
Elev. /dmpah top of screened section. 692.27'
Type of screened section: #316 S.S.

Describe openings 0.006"

I.D. of screened section. 2
Elev./dmpsh bottom of screened section. _682.27'
Length of blonk section. —le
Elev. / dapah bottom of plugged blank 68144

section.
Elev./ dapth bottom of sand column.

Type of bockfill below observation
pipe. —lane

Eiev./caamad of hole bottom.

731.94!
bent.

681.44"

681. 44"

Woodward-Clyde Consultants
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GROUND WATER OBSERVATION WELL REPORT

PROJECT NAME: ___BHS, INC. Plez./Well¢ _B-17C
LOCATION: Wright City, Missouri Project No,
instalied by: ___R- George Date: _12-4-86 | TaskNo.___ 6
inspected by: 0+ BurY Date;__12-4-85
Method of installation:
REMARKS:
o ———— — ——
Elevation of top of riser pi
i 762.84"
. Height of top of riser pipe obove
Ground ground surface. _ 3.83!
Elevation
oy Depth of surface secl below ground
surface -
_ Type of surface seal: g‘"“"t'““d
See Boring Log e
B-17C for I.D. of surface casing. L S L
detailed soil | Type of surface casing:.Sduare steel
description )
Depth of surface cosing below ground -
I.D. of riser pipe. — i
Type of riser pipe: 7316 Stainless steel
E . 7"
& | Digmeter of borehole __
§ Type of backfill: Cement-bentonite slurry
Elev./7owma top of seal. Z4o.01
h -] o
£ e—— Type of seol: Bentonite pellets/bept, slurry
Elev./éspah bottom of seal. _J26.01'
£ L4 | Type of sond pack..EFine to medium sand
g — Depth of top of sand pack. 726,01
s — Elev./dmmh top of screened section. 722.85"
5 = Type of screened section: #316 5.5
[ Describe openings_____0.006"
2 & )
= — = I.D. of screened section. 2
g — .
§ —le Elev./empm. bottom of screened section. 2.8
= 4__ Length of biank section. 10t
B3 @ Elev./ &mmB bottom of plugged blank 712.01"
section. b
¢i——— Elev./ dagmm bottom of sand column. Z12.0
- Type of backfill below observation
pipe. None
L e Eilev/ammm of hole bottom. _Zi2.01

Woodward-Clyde Consultants APP 2 ATT 1-19



GROUND WATER OBSERVATION WELL REPORT

USUS

See Boring Log

Generalized Strotigraphy and Water Level

B-18 for detailedh'
soil description

PROJECT NAME: BHS, INC. Piez./welle __18
LOCATION: Wright City, Missouri Project No, _W4C7729
installed by: ___Deka Date:_11-18-85 Task No. 6
Inspected by;___B- Billman Date:_11-18-85
Method of Installation:
REMARKS:
=" — — — — —
Elevation of fop of riser pipe.
750.23"
| Meight of top of riser pipe above
Ground ground surfoce. . 2.0
Elevation 748!
e ; S Depth of surface secl below ground

—

THH

'
1

| Type of surface casing:

AR A VL
|

e

surfoce 8 3

Type of surface seal: Cement-sand

Concrete

I.D. of surface casing. 4'' x b

Steel

Depth of surface casing below ground

2.5
.D. of riser pipe. . 2
Type of riser pipe: #316 Stainless Steel
+

Diameter of borehole

Type of backfill: Bentonite cement

Elev./dagan top of seal. . 720.56'
Type of seal: _Bentonite pellets/Granular bent.
Elev./ dapair bottom of seal. 7118.23'
Type of sand pack..fine to medium sand
]

Depth of top of sond pack. , ,_7‘8'23
Elév./dmpmd top of screened section. 215 .23
Type of screened section: #316 S.5.
Describe openings_—_0.006"
1.D. of screened section. 2"
Eilev./dmpad bottom of screened section. 705.23"
Length of blank section. Jor
Elev. / <mpab bottom of plugged blank .
section. Jok.ko'
Elev./ dapum bottom of sand column. ~204.40"
Type of backfill below observation
pipe_ None

704.40"

Elev /dmmal of hole bottom.

Woodward.Clvde Conciitante
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GROUND WATER OBSERVATION WELL REPORT

Generalized Stratigraphy and Water Level

See Boring Log

soil description

B-18A for detailed™

PROJECT NAME: BHS, INC. Plez./Well¢ __ 18A
LOCATION: __Wright City, Missouri Project No. WiC7729
instalied by: ___Deka Date: _11-1-9-85 Task No. [
Inspected by: 8. Billman Date: 1719785
Method of installation:
REMARKS:
_ —— —
Elevation of top of riser pipe.
749.66"
| Height of top of riser pipe above
Ground ground surface. 1.33"
Elevation
- Depth of surface seal below ground 10.0"
N surface -0

Type of surface seal: _Cement-sand

Concrete
1.D. of surfoce casing. b x b

| Type of surfoce casing:_Steel

Depth of surface casing below ground ——

I.D. of riser pipe. 2"
Type of riser pipe:___Schedule 40 _PvC

Diameter of borehole 7"

Type of backfill:_Cement-bentonite grout

Elev./dapn top of seal. —rl32.25"

Type of seal: Bentonite pellets/Granular bent.

Elev./dopah bottom of seal. —rll.bh
| Type of sand pock._Eine to medium sand

Depth of top of sand pack. —127.66'

Elev. /engad top of screened section. 725.83"

Type of screened section: §ghﬁdgle 40 _PVC
Describe openings 0.01

1.D. of screened section. 2
Elev./dapab bottom of screened section. —720.83'
Length of blank section. 10"
Elev. / daptd dottom of plugged bdiank 719.83"
section.

Elev./ dumth bottom of sand column. __718.50" 8.50"

| Type of backfill below observation

pipe. ——Fine to medium sand
Elev./cmpmp of hole bottom. 718.50°

Woodward.Civde Consuitants APP 2 ATT 1-21




GROUND WATER OBSERVATION WELL REPORT

PROJECT NAME: __BHS, INC. Plez./Welie ___19A
LOCATION: Wright City, Missouri Project No. WiC7729
tnstalled by: __R. George/B. Bolin Date: __11-20-85 Task No. 6
inspected by:_D. Bury Date:__11-20-85
Method of installation:
REMARKS:
Elevation of top of riser pipe.
746.79"
Height of top of riser pipe above 1,25
Ground ground surface. _ .
Depth of surface seci below ground
surface 4.0"
Type of surfoce seol: _Cement-sand ____
Concrete
I.D. of surfoce casing. i‘_’_‘l‘;_
| Type of surface casing:._Steel
Depth of surface casing below ground 3.67
I.D. of riser pipe. —_—
2 . 7"
3 ‘ Diameter of borehole ——me
" ‘ .
§ «—— Type of bockfillkement/sand
Elev./dmmh top of seal. 235.54
E e——— Type of seal:_Bentonite '
Elev./damsh bottom of seal. J22.7"
§ Type of sand pock.Fine to medium sand ,
g = - Depth of top of send pack. LTIV AN
= — Elev./dupan 10p of screened section. 721.54"
2 = Type of screened section: _#316 S.
= Describe openings—_0.006"
- = : o
= e = I.D. of screened section.
] —
% - Elev./7dmpad bottom of screened section. Zil.oh'
a 4;_ Length of blank section. 10
B3 @——| Elev./ dammh bottom of plugged blank 710.71"
section. —————
¢+——— Elev./<mgmm dbottom of sand column. A1 B A R—
< Type of backfill bemeobservotion
. pipe.
L e Elev /dmms of hole bottom. ERALLY AR

Woodward-Clyde Consultants
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GROUND WATER OBSERVATION WELL REPORT

Generalized Siratigraphy and Water Level

LOCATION:
installed by:
inspected by:
Method of Installation:
REMARKS:

#

Ground
Elevotion

PROJECT NAME: __B8HS, INC.
Wright City, Missouri

Plez./Well¢ 198

Project No. W4C7729

R. George/B. Bolin

Date:__11-21-85 Task No.

D. Bury

Date:_!1-21-85

' W,

See Boring Log

soil description

B-19 for detailed -

748.62"
Height of top of riser pipe above h '
ground surfoce. 2.5
Depth of surfoce secl below ground »

| surface 4.0
Type of surface seql:_Cement-sand
Concrete

"n "
I.D. of surface casing. b x 4
Type of surface cosing:.S3uare steel
Depth of surface casing below ground —:33

 1.D. of riser pipe. 2.0'
Type of riser pipe: Schedule 40 PVC
Diameter of borehole 7"
Type of backfill:Lement and sand grout
Elev./dupss top of seal. _136.12'
Type of seal: Bentonite pellets/bent. slurry
Elev./emmt bottom of seal. —tal12
Type of sand pack. Fine to medium sand
]

Depth of top of sand pack. 731.12
Elev./dmmd top of screened section. J29.04'

" l],l"'l'lullrl

]

[T

Elevation of top of riser plpe. .

Type of screened section: Schedule 40 PVC
Describe openings_0.010"

1.0. of screened section. .0
Elev./¢mmmh bottom of screened section. J2b.o4'
Length of blank section. -
Elev. / ampab bottom of plugged blank 723.62"
section. —e——
Elev./ asgmn bottom of sand column. -k W L
Type of backfill below observation
pipe. None

723.62°'

Elev 7amman of hole bottom.

Woodward-Clvde Consultants APP 2 ATT 1-23



GROUND WATER OBSERVATION WELL REPORT

Elev./ dummb- of hole bottom.

PROJECT NAME: BHS, INC. Plez./Wells 20
LOCATION: Wright City, Missouri Project No. _W4C7729
instalied by: Deka Date:_11-5-85 Task No. 6
inspected by: B. Billman Date:_!1-5-85
Method of instaliation:
REMARKS:
———
Elevation of top of riser pipe. i
—_—121. 06
| Height of top of riser pipe above
Ground ground surface. 2.3
Elevation :770"
NN o f N7/ Depth of surface secl below ground
surfoce 10.0'
Type of surface secl:_Cement-sand
foncrete |
I.D. of surface casing. A x b
| Type of surface casing:—._Stcel
Depth of surfoce casing below ground 2.7
See Boring Log . . 2
. I.D. of riser pipe. —
B-20 f d .
E 7ll
s | Diometer of borehole —t
. .
g Type of backfill: tement/Bentonite grout
- Elev./dammi top of seol. 747.91°
€ . Type of seal: Bentonite gellets/granular bent.
Elev./dmpa bottom of seal. —r28 1A
E Type of sond pack.fine to mediym sand
a g Depth of top of sand pack. _729.16'
= = Elev./dsmmh top of screened section. 726.00"
= = = Type of screened section:#316 _S-S.
] Describe openings 0.006"
T = , 2"
= - = I.D. of screened section. ——
o | — 16 T
§ — Elev./cups bottom of screened section. __7.&._
= +_ Length of blank section. 10"
[, . | Elev./ dagmh bottom of plugged blank 715.33"
Elev./ ampsh bottom of sand column. _715.16'
‘1._ Type of bockfill below gbservation
- one
pipe.
| ; 715.16"

Woodward-Clyde Consultants

APP 2 ATT 1-24
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GROUND WATER OBSERVATION WELL REPORT

PROJECT NAME: BHS, INC. Piez./Welle ____22A
LOCATION: _Wright City, Missouri Project No. #4€7729
installed by: __ Deka Date:_12-5-85 | Task No.
inspected by:__K. Flory Date:__12-5-85
Method of instaliation:
REMARKS:
 —————————————————— ——
Elevation of top of rviser pipe.
752 66"
Height of top of riser pipe above
Ground ground surface. ' 2.33'
Elevation 750t
YIS/ Depth of surfoce seal below ground
surface 12
Type of surfoce seal:__Cement-sand
Concrete
1.0. of surface casing. A x b
Type of surfoce casing:_Square steel
See Boring Log '
B-22A f detaileq:
soil de::ri:t?;ne Depth of surface casing below ground 266"
I.D. of riser pipe. Y S
Type of riser pipe: #316 Stainless stee]
E : 7Il
s Diameter of borehole ——
&
;5 Type of backfill: Sement/betintie slurry
1
- Eiev./ damm- top of seol. .._73_2_2__.
€ «—— Type of seal:Bentonite pellets/Bent, slurry 22.33"
Elev./dapah bottom of seol. _7_._.
%‘ - | Type of sand pack._Fine to medium sand , '
2 — Depth of top of sond pack. _722.33'
s =3 Elev./gamsh top of screened ;ection. J20.17°
= = Type of screened section: _73163.5.
— Describe openings 0.006"
® o "
& - i.D. of screened section.
s = -
§ - Elev./¢aman bottom of screened section. .17
® 4__. Length of blank section. 1o
o) @——] Elev. /s bottom of plugged blank
section. ~Z09.33'
el——— Elev./ damas bottom of sand column. ~299.33'
Type of bockfill below observation
pipe. None
L e Elev./damshd of hole bottom. 709.33'

Woodward-Clyde Consultants APP 2 ATT 1-26



GROUND WATER OBSERVATION WELL REPORT

PROJECT NAME:

BHS, INC.

Plez./Welte ___23A

LOCATION: Wright City, Missouri

Project No. _W4C7729

instalied by:___Deka

Date:__ 12-4-85 Task No. 8

w.d by' B. Billman

Date:___12-4-85

Method of Installation:

REMARKS:
e —_— _—
' Elevation of top of riser pipe.
738.85'
Height of top of riser pipe above ,
Ground ground surface. _ - 275"
Elevation 6t
Y 5 Depth of surfoce seal below ground
surface — 3.6
Type of surface seal:__Cement-sand
Concrete
1.0. of surface casing. LL_
| Type of surfoce casing:_Square Steel
See Boring Log .
B-23A for detailed
soll description Depth of surface casing below ground — e
I.D. of riser pipe. il e
Type of riser pipe: £316 Stainless steel
E 7ll
. . Diometer of borenhole ——————
&
§ Type of backfill: Cement/bentonite slurry
- Elev./ dupon tog of seal. _73.2__9"'_
e . | Type of seal: entonie pellets/bent. slurry 358 10
Elev./dmpah bottom of seal. sl eimp—
F~ Fine to medium sand
&
& e Type of sand pack. 729.10
o — Depth of top of sand pack. ——
= B 726.35'
® — Elev./a¢wpah top of screened section. .
a.'; - Type of screened section:#316 S.S.
- Describe openings 0.006"
o -—
E = 2
® g
@ -
[ {
[
]

11

i.D. of screened section.

Elev./dmpah bottom of screened section. —216.35'

Length of blank section. 10°
Elev. / dagmh bottom of plugged blonk 715.52¢
section ——2
Elev./ depsh botiom of sond column. ~215.82' _
Type of bockfill below observation
pipe. None

715.52¢
Elev. /aamb of hole bottom. ————

Woodward:Clyde Consultants APP 2 ATT 1-27



ATTACHMENT 4

Well Construction Diagrams GM Series Wells
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ATTACHMENT 5§

Well Construction Diagramm GMW Series Well




< o

TTaL Deps = 101257

GMIW-1IR

Herght of top of PVC riser pipe abuve ground

surface. 788,83

= {Type of surface seal: Cument-sand concrete.

Depth of surface seal bLeluw yround surface.

1.D. of surface casing.

‘,,/’ Type of surface casing: Steel

— Depth of surface casing below ground.
[.D. of riser pipe.

Type of riser pipe, Upper: Schedule 40 PVC
Lower: 3316 stainless steel,

L ——— Depth, top ot stainless steel:

~—— Diameter of borehole.

———— Type of backfill: Cement with 10 tentonite.

Depth, tup of seal.
Type of seal: DBentonite pellets.

Depth, buttoum ot seal,

<Type uf sand pack: Fine tu medium sand.

Depth, toup of sand pack.

- -— Depth, tup of screened sectiun.

Jﬁyue ut screened sectiuvn: 3316 S.8.

Describe openings. Q.001"

[.D. of screened sectiun.

~—t+——-— Deptn, bottum of screened sectiun.

Ground
tlevation :
787.08
oll/f’”
pe—"
-«r—-—‘-
A —
o =
‘ —_
&/~ =
/- I(.l/ %
s
h |

Oepth, buttuom of plugged blank section.

684,58

'~Jr————- Depth, buttum of sand column.
t-—-= Type uf backfill beluw vbservation pipe.

- Depth uf hole bottom.

/‘7{',“2l"
(A el SR, |

Min. 30"
4"x4"

39 "

B I

2“”

60'
70

77"

(Y

82°

¢f7.// 100°

100 - 2;"
100 - 2"

Bentonit
pelfrate

105!

Consulting Fngingers

Industrial Waste Management Tacility
Warren Cuunty, Missouri

GROUND WATER MUNJTOR WELL SCHEMATI|L

Brucker & Assuctiates Brentwooud, Mu.
February 1944




ATTACHMENT 6

General Well Construction Diagram P Series Wells
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